Despite the implications of gender and sex differences for health risks associated with blue-collar work, adverse health outcomes among blue-collar workers has been most frequently studied among men. The present study provides a "state-of-the-field" systematic review of the empiric evidence published on blue-collar women's health. We systematically reviewed literature related to the health of blue-collar women published between January 1, 1990 and December 31, 2015. We limited our review to peer-reviewed studies published in the English language on the health or health behaviors of women who were presently working or had previously worked in a blue-collar job. Studies were eligible for inclusion regardless of the number, age, or geographic region of blue-collar women in the study sample. We retained 177 studies that considered a wide range of health outcomes in study populations from 40 different countries. Overall, these studies suggested inferior health among female blue-collar workers as compared with either blue-collar males or other women. However, we noted several methodological limitations in addition to heterogeneity in study context and design, which inhibited comparison of results across publications. Methodological limitations of the extant literature, alongside the rapidly changing nature of women in the workplace, motivate further study on the health of blue-collar women. Efforts to identify specific mechanisms by which blue-collar work predisposes women to adverse health may be particularly valuable in informing future workplace-based and policy-level interventions.
Introduction
The term "blue-collar work" is frequently used to describe working class jobs that require manual labor. These jobs are often both physically and psychologically demanding, and have been linked with various adverse health outcomes. Evidence suggests, however, that men's and women's exposures and health outcomes in blue-collar jobs may vary considerably. Differences in mortality are consistently noted between men and women in the general population, whereby women outlive men in almost every country in the world and with lower mortality rates observed among women throughout the lifecourse (Catalano and Bruckner, 2006; Cullen, Baiocchi, Eggleston, Loftus, & Fuchs, 2015; Rieker and Bird, 2005 ). Yet women on average exhibit higher rates of morbidity, report inferior self-rated health, and use more health services as compared with men (Case and Paxson, 2005) .
Theories explaining the "gender paradox" in morbidity and mortality suggest that biological characteristics and social pressures operating across the lifecourse-both independently and synergistically-contribute to inequalities in men and women's health (Krieger, 2003; Rieker and Bird, 2005) . Within the context of the relationship between work and health, differences in biological susceptibility to workplace hazards can result from differences in toxicokinetic responses (i.e., absorption, metabolism, and excretion) to occupational chemicals, dust, and other hazardous substances (Arbuckle, 2006) . The consequences of nontraditional work hours (e.g., swing shifts, night shifts) can also manifest differently in men and women due to differences in circadian rhythms (Santhi et al., 2016) . Lastly, anthropometric differences between men and women can mediate the effects of bluecollar work on health risks: spaces, equipment, and tools that are optimized for the average male worker may be ill-suited for female workers (Blue, 1993; Courville, Vézina, & Messing, 1991; Messing and Stevenson, 1996) .
Selection criteria
We initially identified articles for full-text review based on the contents of the abstract. Studies were deemed eligible for inclusion if they met the following criteria: the study was peer-reviewed and published in the English language; the dependent variable was a health outcome or health behavior (e.g., diet, physical activity, smoking and other substance use); the study population included women who were presently working or had previously worked in a blue-collar job; and the results included a multivariate-adjusted point estimates specific to female blue-collar workers. We defined blue-collar work, consistent with the United States Bureau of Labor Statistics, to include precision production, craft, and repair occupations; machine operators and inspectors; transportation and moving occupations; and handlers, equipment cleaners, helpers, and laborers (U.S. Bureau of Labor Statistics, 2018). Studies were eligible for inclusion regardless of the number, age, or geographic region of blue-collar women in the study sample.
Studies were excluded if there was no empirical quantitative analysis (i.e. qualitative research), if only descriptive and summary statistics were presented (i.e. not multivariate adjusted), if they were not peer reviewed, or if the outcome was deemed unrelated to health. We additionally excluded studies that included blue-collar women in the overall study population but failed to specify results or an exposure unique to blue-collar women. Lastly, we excluded those studies for which we were unable to discern whether blue-collar women were grouped with office and clerical workers in their analyses (Applebaum et al., 2013; Gold et al., 2006) .
Data extraction
Two researchers independently assessed and extracted data from the selected articles. The first researcher examined studies published between 1990 and 2002 (A.F.) , while the second examined studies published between 2003 and 2015 (H.E.). The researchers cross-checked a random subset of each other's studies in order to ensure that selection criteria were consistently and accurately applied.
We extracted and recorded the following study characteristics from each study: study author(s) and year of publication; title; country of the study subjects; years over which study data were collected; sample size, number of women, and number of blue-collar women; industry subsector; study design (cross-sectional, longitudinal, case-control, or quasi-experimental); independent variable(s); specific health outcome (s); the referent group (i.e., to whom authors compared blue-collar women); a summary of the study's main findings; a brief description of the study population; and country classification.
We classified the country of origin for study subjects as high-, middle-or low-income based on World Bank Country and Lending Groups classification (World Bank, 2018) . We classified industry subsector based on the North American Industry Classification System (NAICS). Where insufficient detail was provided to identify industry subsector, we list the industry supersector (e.g., manufacturing). If five or more industry subsectors were represented in the study population or if the study was population-based, we specified "Multiple Industries." (US Census Bureau, 2017) For a subset of studies that compared the health of male and female blue-collar workers, gender was not considered as a main effect. Similarly, for a subset of studies that compared the health of blue-collar women and women in other industries or job types, occupational class was not considered as a main effect. We use superscripts in the "referent group" column in Table 2 to identify these papers, and we also note which papers were exploratory in nature and considered several independent variables simultaneously.
We organized studies by the following health outcome categories: BMI and metabolism, cancer, cardiovascular disease, disability and absenteeism, health behaviors, mental health, mortality (all-cause and cause-specific), musculoskeletal disorders, reproductive and sexual health, respiratory diseases, self-rated health, and smoking and other substance use. Studies reporting on multiple health outcomes were listed under each relevant health outcome.
We did not attempt meta-analysis because the majority of studies either lacked raw data, used the same or similar data sources, and because substantial variability in study design precluded meaningful quantitative synthesis. We did not attempt a formal assessment of risk of bias due to heterogeneity in study design, analytic method, and scientific question. Data extracted and summarized in Table 2 (e.g. sample size and study design), however, provides a preliminary indication of whether study findings may be subject to various biases. 
Results
We identified 3327 records through our first search, assessed 394 full articles, and retained and extracted data from 104 studies. We identified 1522 records through our second search, assessed 346 full articles and retained and extracted data from 73 studies. (Fig. 1) We included 177 articles in our review in total and note an increase in the number of articles published each year between 1990 and 2015 (Fig. 2) .
Two patterns related to the publication of studies are worth noting. First, the study of specific cohorts occasionally predominated findings from a given country. For example, of the 14 studies from Australia, five were studies onphysical activity. Of the 11 studies from South Korea, five used data from KNHANES, and four recruited study participants from the City of Incheon. Of the five studies from Israel, four used data from the CORDIS study and were published prior to 2001. Both studies from Mexico evaluated the helath of female maquiladoras in Tijuana. Of the 16 studies on smoking and other substance use, 10 were from the U.S. and four of these studies used baseline data from the MassBUILT study. Of the seven U.S. studies on musculoskeletal disorders, six used data from the American Manufacturing Cohort.
Second, although studies were included from 40 different countries across North and South America, Europe, Asia, and Australia (Table 1A) , these were primarily from high-income nations (N = 24, 60.0%). The majority of studies were based either in the United States (N = 45, 25.4%) or in Scandinavian Countries (N = 52, 29.4%). Only 21 studies (11.8%) were based in middle-or low-income countries (Table 1B) . Fourteen of these studies were in middle income countries. Upper-middle income countries included China, the Dominican Republic, Iran, Mexico, Peru, Romania, Russia, Serbia, Thailand, Turkey; and lower-middle income countries included Bangladesh, India, Vietnam, and Sri Lanka. One low-income country, Nepal, was included as well. These studies generally included fewer blue-collar women (Median = 286, relative to the studies from high-income countries. With the exception of one quasi-experimental study, all studies conducted in low-and middle-income countries were cross-sectional in design. The most commonly studied health outcomes were those related to sexual and reproductive health, musculoskeletal disorders, and mental health outcomes.
Study design and analysis
Summary statistics related to study design and analysis are reported in Table 1A . Approximately half of studies were cross-sectional (N = 85, 48.0%). The remainder employed a longitudinal, case-control, or quasi-experimental study design. The median number of blue-collar women included across studies was 422.5 196) .
Across studies, authors characterized the health of blue-collar women to one or more of three different referent groups: (1) studies compared the health of blue-collar women and blue-collar men; (2) studies compared the health of blue-collar women to women in other industries or job types, including white-collar women, office and clerical workers, and women in the general population; (3) studies examined independent risk factors for disease among blue-collar women. The minority of studies included in this review compared the health of blue-collar women and blue-collar men (N = 31, 17.5%) . Approximately half of studies compared the health of blue-collar women to a female referent group, and nearly one-third of studies reported a specific exposure-outcome association among blue-collar women (N = 55, 31.1%).
Table 1A
Descriptive Statistics for Study Sample (N = 177). 422.5 (100-1,196) a Percentages are calculated based on the number of unique countries. b Percentages are calculated based on the number of studies. c Percentages do not sum to 100% because several studies report for multiple health outcomes. d Missing for 4 studies. e Missing for 25 studies. Melamed et al. (1995) Objective and subjective work monotony: effects on job satisfaction, psychological distress, and absenteeism in blue-collar workers SSM -Population Health 6 (2018) 195-244 1970, 1985, 1976-1981, 1976-1984. 35396 4667
2283
Multiple Industries Melamed et al. (1995) Objective and subjective work monotony: effects on job satisfaction, psychological distress, and absenteeism in blue-collar workers 1972-1985, 1977-1990 19444 10102 766 Multiple Industries Melamed et al. (1997) Industrial noise exposure, noise annoyance e, and serum lipid levels in blue-collar workers-the CORDIS study 1969-1970, 1970-1990, 1971-1992, 1976-1984 SSM -Population Health 6 (2018) 195-244 SSM -Population Health 6 (2018) 195-244 Finland 1970 Finland , 1972 Finland , 1975 Finland , 1977 Finland -1987 1968, 1974, 1981, 1991, 1992, 1976, 1978, 1981-1983, 1992-1993, 1964-1992 SSM -Population Health 6 (2018) 195-244 Elser et al. SSM -Population Health 6 (2018) 195-244 SSM -Population Health 6 (2018) 195-244 H. Elser et al. SSM -Population Health 6 (2018) 195-244 1992-1993, 1995-1996, 1998-1999, 2001-2002, 2003, 2006-2007 Employees from a single Japanese computer and printing manufacturing company High-Income (Nakamura et al., 2000) Cross-Sectional Age, education, occupational class, marital status, smoking status, regular physical exercise, physical activity tertiles, total energy intake quartiles Alameda County Study High-Income (Maty et al., 2005) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 (Hwang and Lee, 2014) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 
Lung Cancer
Exposure-outcome among blue-collar women Lung cancer risk was increased among female rubber workers exposed to suspected carcinogens versus those unexposed (OR = 2.2, 95% CI = 0.6-7.9); among female glass workers exposed to suspected carcinogens versus those unexposed (OR = 2.8, 95% CI 0.4-22); and among laundry and dry cleaners exposed to suspected carcinogens versus those unexposed (OR = 2.1, 95% CI = 0.8-5.6). Elser et al. SSM -Population Health 6 (2018) 195-244 (Hall et al., 1993) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 Case-Control Job characteristics
Myocardial Infarction
Exposure-outcome among blue-collar women Among blue-collar women, increased risk of first MI was associated with monotony (RR = 1.4, 95% CI 0.3-6.9) few possibilities to learn new things (RR = 2.1, 95% CI = 0.9-4.9), long working hours (RR = 1.1, 95% CI 0.7-1.7), low influence on planning of work (RR = 2.0, 95% CI = 0.3-15.6), low influence on working hours (RR = 1.1, 95% CI 0.8-1.7), and noise (RR = 1.4, 95% CI 0.9-2.1). Decreased risk of MI was associated with hectic work (RR = 0.7, 95% CI 0.5-1.1) and low influence on work tempo (RR = 0.7, 95% CI 0. (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 Blue-collar workers from companies with fewer than 300 employees High-Income (Won et al., 2013) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 Campbell National Health Monitor High-Income Cross-Sectional Occupational class Work ability Blue-collar women vs. other women As compared with white-collar women, blue-collar women had increased odds of lowered work ability (OR = 1.11, 95% CI 0.67-1.84). As compared with upper white-collar workers, odds of lowered work ability were also increased among blue-collar women (OR = 2.11, 95% CI 1.06-4.21).
Helsinki Health Study High-Income (Aittomäki et al., 2003) Longitudinal Role clarity, fairness, organizational climate Short sickness absence; long Among blue-collar women, the rate of short absence spells for those exposed to poor organizational All employees of a forest industry High-Income (Väänänen et al., 2004) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 (Heo et al., 2015) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 (Harley et al., 2010) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 (Parkinson et al., 1990) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 (Melamed et al., 1995) Cross-Sectional Monotony, lack of control, self-esteem (Rydstedt et al., 1998) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 Exposure-outcome among blue-collar women As compared with women whose cumulative exposure to chrysotile fibers was less than 1.5 fibreyears/ml, the risk of lung cancer mortality was decreased among those exposed to between 1.5 and 5 fibre-years/ml (RR = 0.59, 95% CI 0.22-1.61); but was increased among those exposed to between Workers exposed to chrysotile in a South Carolina asbestos textile plant. High-Income (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 (Kaergaard and Andersen, 2000) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 (Nakata et al., 2006) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 Cases of surgicallytreated CTS and High-Income (Mattioli et al., 2009) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 (Andersen et al., 2012) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 (Hallman et al., 2015) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 Workers at semiconductor plant represented by IBEW in the mid-Eastern US High-Income (Bromet et al., 1992) Cross-Sectional Occupation Headaches that match cervical origin pain patterns Blue-collar women vs. other women As compared with blue-collar women, the odds of cervical origin headache were increased among female managers and professionals (OR = 2.94, 95% CI 1.3-6.6), and female clerical workers (OR = 1.37, 95% CI 0.6-3.2).
Residents of two adjoining Tasmanian LowerMiddleIncome (Nguyen et al., 1998) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 Blue-collar women vs. other women Normalized 6-OHMS secretion was decreased among blue-collar women exposed to magnetic fields (ß = -4.06, SE = 1.51) as compared to office workers not exposed to magnetic fields.
Female workers from a garment factory in Kuopio, Finland and a reference group of employees of a governmental organization and university staff members. High-Income (Juutilainen et al., 2000) Cross-Sectional Age, BMI, Illness, ergonomic stress level, environmental annoyance, perceived control
Serum Uric Acid
Exposure-outcome among blue-collar women Among blue-collar women, serum urine acid levels were negatively associated with ergonomic stress levels (ß = Female workers at four textile factories in Denizli, Turkey.
UpperMiddleIncome (Cobankara et al., 2011) Cross-Sectional Age, sex, race, marital status, education, pain, number of medical comorbidities, depressive symptoms, alcohol problems, smoking, physical activity obesity Sleep Quality
Male vs. female blue-collar workers C Sleep score quality was decreased among blue-collar women as compared with blue-collar men (ß = -0.100, p = 0.041).
A convenience sample of operating engineers coming to either an apprentice certification or Hazardous Materials (Hazmat) refresher course in Michigan. High-Income (Choi et al., 2013) Cross-Sectional Former rotating shift work, recent rotating shift work, persistent rotating shift work; academic High need for recovery after work Among blue-collar women, work-related fatigue was decreased among those currently married or
Workers at a single semiconductor High-Income (Lin et al., 2015) (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 Exposure-outcome among blue-collar women cohabiting (OR = 0.5, 95% CI 0.2-0.9), and increased among those with child-rearing responsibilities (OR = 1.9, 95% CI 1.0-3.7). manufacturing company receiving compulsory periodic health checkups.
Reproductive & Sexual Health
Cross-Sectional Occupation, age, smoking, parity, years of education
Birthweight of most recent birth
Blue-collar women vs. other women As compared with women who were service workers during pregnancy, lower birth weight infants were born to women who were garment workers (ß = -653, 95% CI -1,041 to 265) or electronics workers (ß = -337, 95% CI -682 to 9).
Women in Tijuana working as electronic maquiladora workers; garment maquiladora workers; service workers; and those with no labor force history
UpperMiddleIncome (Eskenazi et al., 1993) Cross-Sectional Occupation, education, place of residence Natural Menopause Blue-collar women vs. other women As compared with lower white-collar workers, the odds of natural menopause were increased among blue-collar factory workers (OR = 1.17, 95% CI 0.96-1.42).
Adult women randomly selected form the Finnish Population Register High-Income (Luoto et al., 1994) Cross-Sectional Race, age, occupational class, smoking, contraception, coitarche, partners last year, total partners, anal intercourse, sexual intercourse with partner from abroad, no non-regular partners, diagnosis with other STI, past history of STI, high vaginal swab
HSV-2 Infection
Blue-collar women vs. other women Odds of HSV-2 infection among blue-collar women were increased as compared with white-collar women (OR = 4.14, 95% CI 1.33-12.92).
Women newly attending a genitourinary clinic in London High-Income (Evans et al., 2003) Longitudinal Occupational class Prematurity, low birth weight, SGA,
LGA, perinatal mortality, birth weight Blue-collar women vs. other women As compared with upper white-collar workers, the odds of prematurity were increased (OR = 1.14, 95% CI 1.07-1.22), the odds of low birth weight were increased (OR = 1.25, 95% CI 1.16-1.34), the odds of SGA were increased (OR = 1.44, 95% CI 1.31-1.58), the odds of LGA were increased (OR = 1.24, 95% CI 1.14-1.36), and the odds of perinatal mortality were increased (OR = 1.44, 95% CI 1.13-1. Women giving birth to their first child recorded in the Austrian Social Security Database. High-Income (Lalive and Zweimüller, 2009) Cross-Sectional Age, education, year of conception, employment area, medical conditions during pregnancy, smoked during pregnancy, drank alcohol during pregnancy
Adverse Pregnancy Outcomes
Blue-collar women vs. other women The odds of congenital anomalies among female laboratory workers in an aluminum smelter were increased during employment as compared with women who gave birth prior to employment (OR = 7.89, 95% CI 1.16-53.77).
The American Manufacturing
Cohort Study (AMC) High-Income (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 As compared with blue-collar men, the odds of using a condom during last sexual intercourse were increased among blue-collar women (OR = 8.790, 95% CI 2.009-38.467).
Workers at eight different construction Sites in the Kathmandu Valley of Nepal. Low-Income (Pant et al., 2013) Cross-Sectional Maternal age, birth weight, male fetal sex, smoking status, occupational class, induction, preeclampsia, gestational diabetes, maternal diabetes mellitus, fear of childbirth, placental abruption, placenta previa, in vitro fertilization, prior terminations, prior miscarriages, prior caesarean section, time period
Planned Caesarian Section; NonPlanned Caesarian Section
Blue-collar women vs. other women As compared to white-collar women, the odds of were increased for planned Caesarian section (OR = 1.11, 95% CI 1.03-1.19) and non-planned Caesarian section (OR = 1.19, 95% CI 1.13-1.25) among nulliparous blue-collar women. Among multiparous blue-collar women, the odds were also increased for planned C-section (OR = 1.14, 95% CI 1.08-1.22) and unplanned C-section (OR = 1.22, 95% CI 1.14-1.30).
Population of Finland High-Income (Love et al., 1991) (continued on next page) As compared with female blue-collar workers FEV1 was increased among male blue-collar workers (ß = 4.9, SE = 1.09) and FVC was increased among male blue-collar workers (ß = 5.96, SE = 1.05).
Workers at 16 mills in the Lancashire area of the United Kingdom. High-Income Cross-Sectional Sex, age, BMI, duration of employment, overall mean exposure to dust, current exposure to dust As compared with professional women, the odds of self-reported good health were increased among blue-collar women (OR = 1.39, 95% CI 1.05-1.83).
The odds of self-reported poor health were similar in blue-collar women and professional women (OR = 0.98, 95% CI 0.95-1.47).
Campbell National Health Monitor High-Income Cross-Sectional Occupational class Poor Self-Reported Health
Blue-collar women vs. other women As compared with female professionals and managers, the odds of poor self-rated health were increased among blue-collar women (OR = 2.02, 95% CI 1.57-2.61).
SUMER Study
High-Income Cross-Sectional Work hours per day, overtime, salary; exposure to chemicals and toxic vapors/substances, exposure to vibration and dangerous equipment, high temperatures, physical dangers/unhealthy
Health Status
Exposure-outcome among blue-collar women As-compared with female professionals and managers, the odds of poor self-rated health were increased among blue-collar women (OR = 2.02, 95% CI 1.57-2.61).
Blue-collar workers from 12 manufacturing
UpperMiddleIncome (continued on next page) As compared with men, the odds of smoking at baseline among women were 0.36 times the odds of smoking at baseline among men (0.14, 0.91). The OR for smoking one-month post-intervention in women versus men was 0.71 (0.23-2.18) and the
The MassBUILT Study High-Income (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 The odds of current smoking among blue-collar women were increased as compared with bluecollar men (OR = 1.37, 95% CI 0.87-2.17).
The MassBUILT Study High-Income Longitudinal Intervention status, age, gender, race, income, education, smoking intensity, union commitment, exposure to occupational hazards, concern about exposure to occupational hazards The MassBUILT Study High-Income Cross-Sectional Age, gender, race, income, education, time to first cigarette, age of smoking initiation, intention to quit at 30 days, self-efficacy for quitting 30 days, temptation to smoke, decisional balance, household smoking, dust exposure at work, chemical exposure at work, concern about exposure to occupational hazards Cross-Sectional Age, sex, past month cigarette use, AUDIT (alcohol problem), race, education
Smokeless Tobacco Use The odds of smokeless tobacco use were increased among male operating engineers as compared with Operating engineers coming High-Income (continued on next page) H. Elser et al. SSM -Population Health 6 (2018) 195-244 
German Epidemiological
Survey of Substance Use High-Income * NR = Not Reported. ** We included only those independent variables for which authors reported results.
A Denotes studies in which occupational class was not the primary independent variable.
B
Denotes studies in which sex/gender was not the primary independent variable. C Denotes exploratory studies that considered multiple independent variables simultaneously.
Health outcomes
We report characteristics for each study in Table 2 within each health outcome category. The two most commonly studied outcomes were musculoskeletal disorders (N = 30, 16.9%), followed by all-cause and cause-specific mortality (N = 20, 11.3%) and cardiovascular diseases (N = 19, 10.7%) (Fig. 3) . Cross-sectional design predominated among studies of mental health outcomes, reproductive and sexual health, and smoking and other substance use. By contrast, the majority of mortality studies were longitudinal, and studies on cancer were either longitudinal or case-control design. (Fig. 4) Overall, study findings across health outcome categories suggested inferior health among female blue-collar workers as compared with blue-collar men or women in other industries or job types. Of studies that compared the health of blue-collar men and women, the majority considered musculoskeletal, respiratory, or smoking-related outcomes. Studies on musculoskeletal disorders consistently showed increased risk for pain and work-related injuries in blue-collar women as compared with men (Cantley, Tessier-Sherman, Slade, Galusha, & Cullen, 2016; Iverson and Erwin, 1997; Kubo, Cullen, Desai, & Modrek, 2013; Lipscomb, Schoenfisch, & Cameron, 2013; Pollack et al., 2007; Taiwo et al., 2008; Tessier-Sherman et al., 2014; Wang, Rempel, Harrison, Chan, & Ritz, 2007) . Similarly, blue-collar women exhibited inferior respiratory health compared with blue-collar men based on results from pulmonary function tests and airway responsiveness Kongerud and Soyseth, 1991; Raza, Fletcher, Pickering, Niven, & Of note, comparisons of risk of overweight and obesity in blue-collar women as compared with women in other industries or job types yielded mixed findings. Studies on health behaviors also did not consistently show whether levels of physical activity were increased or decreased in blue-collar women as compared with other women. This discrepancy persisted even in studies that only considered leisure time physical activity.
Studies that focused on identifying risk factors for morbidity and mortality among blue-collar women typically focused either on the physical risks associated with blue-collar, job demand, or organizational climate. Several studies identified chemical exposures a risk factor not only for cancers among blue-collar women (Betenia, Costello, & Eisen, 2012; Oddone et al., 2014; Richiardi et al., 2004; Thompson, Kriebel, Quinn, Wegman, & Eisen, 2005) , but also for psychiatric distress and depression (Bromet, Dew, Parkinson, Cohen, & Schwartz, 1992; Parkinson et al., 1990) . Increased job demand, job conflict, subjective monotony, skill underutilization and sexual harassment were all identified as risk factors for psychiatric distress (Goldenhar, Swanson, Hurrell, Ruder, & Deddens, 1998; Kivimäki et al., 2007; Melamed, Ben-Avi, Luz, & Green, 1995) , although reduced psychological distress was observed among blue-collar women with adequate social support (Bromet et al., 1992; Brunette, Smith, & Punnett, 2011) . Factors such as work control, job strain, and occupational stress do not appear to be associated with cardiovascular disease among blue-collar women (Hall, Johnson, & Tsou, 1993; Tsutsumi, Kayaba, & Ishikawa, 2011; Tsutsumi, Kayaba, Tsutsumi, & Igarashi, 2001 ). We include a complete discussion of study findings on the health of female bluecollar workers in Appendix B.
Discussion
The primary objectives of this systematic review were to catalogue the extent and strength of the existing empiric evidence on the health of blue-collar women; identify patterns in publication over time, across countries, and among various health outcomes; and to evaluate the degree to which study findings converge. We examined literature published between 1990 and 2015, a 25-year period selected to capture major trends in the global economy that may be salient to contemporary working women's health.
Our search identified 177 peer-reviewed studies published over the past 25 years across 40 different countries on a wide range of health outcomes. Findings from these studies suggests that blue-collar women experience worse health than either blue-collar men or other women. This finding emerged as a general pattern across a diverse array of studies with different target populations, designs, analyses, times, contexts, and referent groups. The following factors, however, may preclude direct comparison between many of the studies included in this review.
First, substantial heterogeneity across geographies implies heterogeneity in sociopolitical and cultural contexts, which in turn may influence labor regimes, gendered norms around labor force participation, and ultimately any findings on the association between gender, occupational class or the work environment, and health.
Second, while several studies reported findings on a specific exposure-outcome relationship among blue-collar women, the majority compared disease risk among blue-collar women to disease risk among another group of women (such as female white-collar workers). Fewer studies compared disease risk among blue-collar men and blue-collar women. These three different types of measures of association cannot be directly compared with one another. Interpretation of study findings that contrast risk of morbidity and mortality among blue-collar men and blue-collar women is further complicated by the fact that any differences may be attributable to differences in biological sex, sociallyconstructed gender, or some combination thereof. Interpretation of study findings that contrast the risk of morbidity and mortality among two groups of women distinguished by their occupational class is complicated by the fact that measures of associations likely reflect some combination of the effects of occupational class and indirect selection processes (i.e. selection of more or less educated women into a particular occupational class) (Klumb and Lampert, 2004) .
Third, study findings were influenced by age-and cohort-effects that were not always addressed or adjusted for in analyses. Age effects result from the physiological state of aging and the social influences associated with a certain age, while cohort effects stem from influences associated with membership to a particular birth cohort (Carlsson and Karlsson, 1970) . Although most studies controlled for age as a potential confounder, we note substantial heterogeneity in the age range to which the study population was restricted. Some studies, for example, limited participation to older adults Wu and Porell, 2000) , while others included any adult over the age of 18 in their study samples (McCormack, Giles-Corti, & Milligan, 2006) .
Because risk for nearly all diseases increases with age, studies that limited their samples to older adults are not comparable to those that included a broader range of ages. Cohort effects also hinder cross-study comparisons because different birth cohorts may have been exposed to certain risk or protective factors that differentially influenced their likelihood of morbidity or mortality. Changes over time in societal norms or other social, political, and environmental factors related to gender and work potentially influenced patterns of health outcomes. As men and women's exposure to job-related chemicals and substances, ergonomic demands, and psychosocial stressors have varied over time, the statistical significance of study findings may depend on the specific birth cohorts included in the study population.
Fourth, because we did not limit our review to studies whose primary research question pertained to the causal effects of gender and occupational class on health, estimates for sex/gender or occupational class were often considered as secondary variables. Direct interpretation of the effect estimates for secondary risk factors, therefore, do not necessarily represent total effect estimates, and may be confounded even when the effect estimate for the main exposure is not (Westreich and Greenland, 2013) . This phenomenon can occur when the set of variables used for adjustment are selected with the goal of isolating the causal effect of the main exposure, not the secondary variables. The appropriate set of control variables for a causal study of the effect of any of the secondary variables may be different, however, from the set presented in the current study. We therefore encourage readers to be cautious in drawing conclusions from studies that controlled for gender or occupational class but did not consider either as a main effect in their analysis. We indicate which studies did not consider gender or occupational class as a main effect with superscripts in the "reference group" column in Table 2 .
Fifth, the generalizability of results in this review is limited by the over-representation of high-income nations. Although 40 different countries were represented in our synthesis, the majority were based on the experiences of women in industrialized, high-income countriesparticularly the Scandinavian countries and the United States. The percentage of women employed in blue collar jobs in these countries has held steady over the past 30 years (Mammen and Paxson, 2000; O'Farrell, 1999) , with growth of women in blue collar work occurring predominantly in middle and low-income countries (Centre for Social Development et al., 2018) . A concerted effort to study the health of blue-collar women in lower and middle-income countries will be essential in order to gain a comprehensive understanding of how work influences women's health in varied geographic contexts amidst changing sociopolitical contexts, gender norms, and labor laws. Generalizability is further complicated by the fact that single study populations were represented multiple times among several of the papers, and by variability in the composition of blue-collar industries represented by the study population. While studies focused on workers from the same industry subsector (e.g. primary metals manufacturing, textile mills) may be more readily compared to one another, population-based studies where multiple blue-collar industries are represented have the potential to offer more general information about blue-collar workers' health.
Sixth, studies of working populations can yield biased findings due to the healthy hire and the healthy worker survivor effects. The healthy hire effect is the processes whereby healthier workers are more likely to seek and gain employment (Lea et al., 1999) , a phenomenon that is particularly problematic for studies that directly compared blue-collar women with women in the general population or women outside of the workforce (Kåreholt, 2001; Soares, Grossi, & Sundin, 2007) . A related point is that other dimensions of social class that precede employment status -namely educational attainment -may explain both entry into blue collar jobs and inferior health. Approximately half of studies included in this review (N = 89, 50.2%) did not adjust for educational attainment, which raises the possibility that differences in educational attainment offer a partial explanation for the observed inferior health of blue-collar women as compared with blue-collar men and women in other occupations or job types. Very few studies included in our review employed methods to address the potential for increased likelihood of null-biased results in longitudinal studies where a systematic attrition of unhealthy workers occurs over time (Betenia et al., 2012; Brown et al., 2017; Costello et al., 2016) .
Finally, the majority of studies-and nearly all studies reporting on the health of blue-collar women in low-and middle-income countries-employed a cross-sectional design, which naturally raises questions regarding the temporal ordering of exposure and outcome. The notable exceptions were the quasi-experimental studies, one of which evaluated the effects of exogenous wage increases among factory workers in the Dominican Republic . The other two studies exploited changes in parental leave policies and firm closures in Austria (Del Bono, Weber, & Winter-Ebmer, 2012; Lalive and Zweimüller, 2009 ). We also note many studies that were limited by modest sample sizes, which decreases the power to detect real statistical associations, particularly among blue-collar women who often comprise a small minority of the study population. Threats to statistical power were particularly common among studies evaluating health outcomes with a low prevalence, such as cancer or cause-specific mortality.
Conclusion
In this "state-of-the-field" review, we find that research on the health of blue-collar women over the past quarter century generally suggests that blue-collar women experience worse health than bluecollar men or women in other occupational classes. Methodological limitations and notable heterogeneity across study populations, however, introduce uncertainty into the interpretation of such findings. These factors, alongside the rapidly changing nature of women in the workplace, motivate further study on the health of blue-collar women. Efforts to identify specific mechanisms by which blue-collar work may predispose women to adverse health may be particularly valuable in informing future workplace-based and policy-level interventions. For example, future reviews may focus on the synthesis of evidence on sex differences in response to physical hazards in the workplace so as to inform regulatory guidelines to improve occupational safety and health (Howard, Piacentino, MacMahon, & Schulte, 2017; Sheehan and Lam, 2015) . Alternatively, future efforts may focus on synthesizing the evidence on the effects of various aspects of organizational climate on women's health and well-being in historically male-dominated industries and occupations.
Expanding research into other countries, particularly less developed nations, will be useful in order to gain understanding of how differences in labor laws, working conditions, workplace safety, and in cultural norms and attitudes toward women and work contribute to the health of blue collar women. With much blue-collar work in middle and lowincome countries remaining in the informal sector, studies on the experiences of these "invisible women," at least from the economic sense, are needed. ((SU.EXACT("Gender") OR SU.EXACT("Women") OR SU.EXACT("Female employees") OR SU.EXACT("Gender differences")) OR all(women OR "women work*")) AND ((SU.EXACT("Manufacturing") OR SU.EXACT("Blue collar workers") OR SU.EXACT("Manual workers") OR SU.EXACT("Construction industry")) OR all("blue-collar" OR "blue collar")) Cochrane "Blue collar" AND women
A
For Web of Science and PubMed we report our preliminary search strategy as well as the updated strategy developed by the medical librarian.
Appendix B. Description of findings by health outcome category
Studies that met the inclusion criteria for this systematic review were classified into one of 11 health outcome categories: BMI and metabolism; cancer; cardiovascular diseases; disability and absenteeism; mental health; all-cause and cause-specific mortality; musculoskeletal disorders; reproductive and sexual health; respiratory diseases; self-rated health; and smoking and other substance use. Disease endpoints that did not fit into one of these categories were classified as "other." Below, we summarize study findings within each health outcome category. For each health outcome category, we first summarize results from studies that compared male and female blue-collar workers, we then summarize results from studies that compared blue-collar women to women in other industries or job types. Finally, we discuss specific risk factors for disease identified among bluecollar women. Where possible, we synthesize results and note consistency of findings.
BMI & metabolism (N = 13 Studies)
In one cross-sectional study of Michigan operating engineers, the odds of obesity were decreased in women versus men (Duffy, Cohen, Choi, McCullagh, & Noonan, 2012) . Findings on risk of obesity or increased BMI in female blue-collar workers, however, yield mixed findings. While several studies note increased odds of obesity and increased BMI among blue-collar women as compared with either white-collar workers or professionals (Bennett, Wolin, & James, 2007; Cho and Lee, 2012; Miura and Turrell, 2014; Santos and Barros, 2003) , others reported equivalent odds of overweight and obesity in blue-collar women and women with further education ; lower waist circumference and waist-tohip ratio in blue-collar women versus white-collar women (Nakamura, Nakamura, & Tanaka, 2000) ; and no increase in fat mass index (FMI) in bluecollar women versus those working in the transport and communications industry (Lewin et al., 2014) . These discrepancies may reflect differences in the reference group selected by the investigators or differences in the specific outcomes considered. The one study that compared diabetes risk in blue-and white-collar women found increased risk for type 2 diabetes in blue-collar women (Maty, Everson-Rose, Haan, Raghunathan, & Kaplan, 2005) .
Among blue-collar women, retirement was associated with weight gain; type 2 diabetes was associated with soda drinking; work-related factors such as low job stress, low social support, and repetitive work were associated with metabolic syndrome and elevated serum glucose levels (Eshak et al., 2013; Forman-Hoffman et al., 2008; Hwang and Lee, 2014; Melamed et al., 1995) .
Cancer (N = 12 Studies)
No studies in this review compared cancer risk in blue-collar men and women. Women working in a wide-range of blue-collar industriesincluding textile mills, paper mills, printing and publishing industries, petroleum refining, and motor vehicles manufacturing -were at increased risk for cancers of the central nervous system (Cocco, Heineman, & Dosemeci, 1999) . Comparisons of breast cancer risk in blue-collar women versus women in other industries and job types yielded mixed findings. While one study from the Netherlands found no difference in breast cancer risk in blue-and white-collar women, results from a Swedish case-control study suggest excess breast cancer risk among metal platers and coaters and results from a longitudinal U.S. study suggest increased breast cancer risk in female crafts/operatives as compared with housewives (Van Loon, Goldbohm, & Van Den Brandt, 1994; Pollán and Gustavsson, 1999; Pudrovska, Carr, McFarland, & Collins, 2013) . However, studies suggest decreased risk for lung cancer and colon cancer in blue-versus white-collar women (Hrubá et al., 2009; Van Loon, Van den Brandt, & Golbohm, 1995) .
Among blue-collar women, studies consistently identified increased risk for cancers of the lung, breast, and cervix associated with exposure to occupational hazards such as chlorinated organic solvents or metalworking fluids (Betenia et al., 2012; Oddone et al., 2014; Richiardi et al., 2004; Thompson et al., 2005) . Greater duration of employment in blue-collar jobs was also associated with increased risk for cancers of the breast and bladder (Colt et al., 2011; Oddone et al., 2013) .
Cardiovascular Diseases (N = 19 Studies)
One cross-sectional study from South Korea found that cardiovascular disease risk equivalent in blue-collar men and women (Won, Hong, & Hwang, 2013) . However blue-collar women's cardiovascular health is consistently noted as inferior to women in other industries and job types. Studies find increased risk for a wide range of cardiovascular diseases including myocardial infarction, chest discomfort, coronary heart disease, hypertension, and stroke as well as elevated lipid levels in blue-versus white-collar women Cho and Lee, 2012; Clougherty et al., 2011; Honjo et al., 2010; Ostlin et al., 1998; Stokholm et al., 2013; . However, two studies find reduced intima-media thickness in blue-collar women as compared with clerical workers and professional women, respectively (Gallo et al., 2003; Fujishiro et al., 2015) .
Studies of risk factors for cardiovascular diseases among blue-collar women consider not only a wide range of risk factors, but also a wide range of specific disease endpoints, making it difficult to compare or synthesize study findings. Cross-sectional studies conducted in China and Israel identified sound pressure levels and short-cycle repetitive work, respectively, as risk factors for hypertension (Melamed et al., 1995; Zhao, Zhang, Selvin, & Spear, 1991) . Scandinavian studies identified limited possibilities to learn new things, monotony, and noise (Hammar, Alfredsson, & Theorrell, 1994) as well as severity of symptoms with risk of first myocardial infarction (Jousilahti, Vartiainen, Tuomilehto, & Puska, 1996) . Cardiovascular morbidities in general were more common in blue-collar women with low work social support and increased physical demand in one Swedish cohort (Hall et al., 1993) , and noise exposure has also been linked with elevated serum cholesterol in Israeli blue-collar women (Melamed, Froom, KristalBoneh, Gofer, & Ribak, 1997) . Risk for cardiovascular diseases were decreased among blue-collar women with increased psychological job demand, and no association was observed between work control and cardiovascular morbidity, job strain and hypertension, or occupational stress and stroke among blue-collar women (Hall et al., 1993; Tsutsumi et al., 2001; Tsutsumi et al., 2011) .
Disability & Absenteeism (N = 13 Studies)
No studies included in this review compared risk of disability or absenteeism in male and female blue-collar workers. Studies did consistently find that blue-collar women were more likely to have a limiting, long-standing illness or disability (Arber, 1991; von Bonsdorff et al., 2011) ; report sickness absence (Christensen, Labriola, Lund, & Kivimäki, 2008; Vahtera, Virtanen, Kivimäki, & Pentti, 1999) ; have lowered work ability (Aittomäki, Lahelma, & Roos, 2003) ; or report lost worktime injury or illness (Strong and Zimmerman, 2005) as compared to women in other industries or occupations. By contrast, two studies found decreased likelihood of functional impairment in Mexican blue-collar women (Guendelman and Silberg, 1993) and decreased odds of having a long-term condition, reduced activity days, or time off work among Australian blue-collar women (Korda, Strazdins, Broom, & Lim, 2002) as compared with their respective counterparts in white-collar jobs. Only three studies considered determinants of disability and absenteeism among blue-collar women, and identify risk factors ranging from organizational climate (Heo, Leem, Park, Jung, & Kim, 2015; Väänänen et al., 2004) and work-family conflict (Väänänen et al., 2008) to reduced heart rate reserve (Gupta et al., 2014) .
Health behaviors (N = 16 Studies)
Both studies that compared health behaviors in blue-collar men and women found inferior health among blue-collar women as measured by levels of physical activity (Wu and Porell, 2000) and health risk scores (Hwang, Hong, & Rankin, 2015) . The majority of studies that compared health behaviors in blue-collar women and women in other industries or job types found that blue-collar women were less likely to engage in physical activity and exhibited less healthy dietary patterns (Burton and Turrell, 2000; Ericson, Wirfält, Mattisson, Gullberg, & Skog, 2007; Gang et al., 2002; Mäkinen et al., 2010; McCormack et al., 2006; Miura and Turrell, 2014; Oliveira, Maia, & Lopes, 2014) . However, several studies reported that bluecollar women were more physically active as compared with women in other industries and job types (Cho and Lee, 2012; Cleland, Schmidt, Salmon, Dwyer, & Venn, 2011; Kuiack, Irving, & Faulkner, 2007; Takao, Kawakami, & Ohtsu, 2003; Uijtdewilligen et al., 2014; Uijtdewilligen et al., 2015) . Discrepant findings on physical activity in blue-collar women versus other women persist even among studies that only considered physical activity during leisure time. One study found that blue-collar women who participated in a cancer prevention intervention decreased their fruit and vegetable consumption over the course of follow-up (Harley et al., 2010) .
Mental health (N = 17 Studies)
Overall, findings on the mental health of blue-collar women yielded mixed findings. Both studies that compared mental health outcomes in bluecollar men and women found that blue-collar women were more likely to be depressed (Minh, 2014) and to use stress-related drugs (Rydstedt, Johansson, & Evans, 1998) . Findings from studies that compared the mental health of women in blue-collar jobs to women in other industries and job types were mixed. Two studies from South Korea found increased risk of suicidal ideation among blue-collar women (Moon and Park, 2012; Yoon, Won, Lee, Jung, & Roh, 2014) ; increased odds of depression were noted in female garment workers as compared with service workers (Guendelman and Silberg, 1993) ; and female workers at the Toulouse AZF disaster were more likely to experience psychological distress (Cohidon et al., 2009 ). By contrast, three studies from Scandinavia find no evidence of a difference in burnout, suicide, or emotional exhaustion in blue-collar women as compared with women in other occupations (Ahlgren, Malmgren Olsson, & Brulin, 2012; Andrés, Collings, & Qin, 2010; Soares et al., 2007) .
Among blue-collar women, studies linked psychological distress to work-related physical and psychological stressors including sexual harassment (Bromet et al., 1992; Brunette et al., 2011; Goldenhar et al., 1998; Loscocco and Spitze, 1990; Kivimäki and Kalimo, 1996; Melamed et al., 1995; Parkinson et al., 1990) ; domestic arrangements (Asztalos et al., 2009; Goldenhar et al., 1998; Loscocco and Spitze, 1990) ; and individual-level factors such as self-esteem, smoking, and BMI (Bromet et al., 1992; Kivimäki and Kalimo, 1996; Loscocco and Spitze, 1990) . Reduced psychological distress was observed among blue-collar women with adequate social support (Bromet et al., 1992; Brunette et al., 2011) .
Mortality (N = 20 Studies)
One study on smoking and all-cause mortality in urban transit operators reported increased risk for all-cause mortality in male drivers as compared with female drivers (Lipton, Cunradi, & Chen, 2008) . Several studies reported comparisons blue-collar women versus women in other industries or job types, and the majority find increased risk for both all-cause and cause-specific mortality among blue-collar women Bentley et al., 2008; von Bonsdorff et al., 2011; Brockmann et al., 2009; Chenet et al., 1998; Dasgupta et al., 2012; Hein et al., 2007; Kåreholt, 2001; Mattisson et al., 2014; Pekkanen et al., 1995; Prescott et al., 2003) . Only one study found decreased mortality risk among blue-collar women as compared with white-collar women (Hirokawa, Tsutsumi, & Kayaba, 2013) . Two studies found decreased risk of all-cause and cause-specific mortality in blue-collar women as compared with women in the general population (Arena et al., 1999; Zhang et al., 2015) , a finding which may reflect the fact that working populations tend to be healthier on average as compared with members of the general population. Risk factors for mortality identified among blue-collar women included physical demand and exposure to metalworking fluid (Costello, Picciotto, Rehkopf, & Eisen, 2014; Hall et al., 1993) , although shift work, active work, and increased psychological demand appeared protective against mortality (Åkerstedt, Kecklund, & Johansson, 2004; von Bonsdorff et al., 2012; Hall et al., 1993) Musculoskeletal Disorders (N = 30 Studies) Nearly all studies of musculoskeletal disorders find increased risk among blue-collar women as compared with blue-collar men or as compared with women in other industries or job types. Studies that compared blue-collar women and men find women at increased risk for pain in the neck, shoulder, and distal upper extremity . Women were also at increased risk for various work-related injuries (Cantley et al., 2016; Iverson and Erwin, 1997; Kubo et al., 2013; Lipscomb et al., 2013; Pollack et al., 2007; Taiwo et al., 2008; Tessier-Sherman et al., 2014) , as compared with men, although five of these seven studies were based on the same study population of primary metal and fabricated metal product manufacturers in the US (Cantley et al., 2016; Kubo et al., 2013; Taiwo et al., 2008; Tessier-Sherman et al., 2014; Pollack et al., 2007) . As compared with women in other industries or job types, blue-collar women were at increased risk for musculoskeletal disorders in general ; hospitalization for back disorders ; injuries (Nakata et al., 2006; ; carpal-tunnel syndrome (Mattioli et al., 2009; Roquelaure et al., 2009; Roquelaure et al., 2008) ; and disorders of the hip, back, and knee (Andersen et al., 2012; Lombardo et al., 2012) . Higher risk for musculoskeletal disorders among blue-collar women are most likely attributable to the physical nature of jobs in bluecollar industries, and only one study found no evidence of a difference between blue and white-collar women's risk for neck and shoulder disorders .
Several studies assessed risk factors for musculoskeletal disorders among blue-collar women. Specific risk factors identified included psychological or physical strain (Björkstén, Boquist, Talbäck, & Edling, 2001; Fredriksson et al., 1999; Hanklang, Kaewboonchoo, Silpasuwan, & Mungarndee, 2014; Kim, Park, Min, & Yoon, 2009; Nag, Vyas, & Nag, 2010; Vingård, Alfredsson, Goldie, & Hogstedt, 1991; Westgaard and Jansen, 1992) uncomfortable or inadequate work arrangements (Björkstén et al., 2001; Hanklang et al., 2014; Kaergaard and Andersen, 2000; Motamedzade and Moghimbeigi, 2012) ; age (Murata, Kawakami, & Amari, 2000; Nag et al., 2010; Vingård et al., 1991) ; tenure (Hanklang et al., 2014; Murata et al., 2000; Nag et al., 2010) ; household arrangement (Björkstén et al., 2001; Kaergaard and Andersen, 2000) ; and sitting time (Hallman, Gupta, Mathiassen, & Holtermann, 2015) . The majority of these studies were conducted either in Scandinavian countries (e.g. Sweden, Norway, Denmark) or in low-and middle-income countries (e.g. India, Perú, Thailand, Iran). Although similar risk factors are noted across these various geographic contexts, most are based on very limited sample sizes.
Reproductive & sexual health (N = 14 Studies)
Only one study conducted in the Kathmandu Valley compared the sexual health of blue-collar men and women, and found substantially increased odds of condom use among female factory workers as compared with men (Pant, Kanato, Thapa, & Ratanasiri, 2013) . The majority of studies compared blue-collar women to an all-female referent group and consistently noted increased risk for a wide range of adverse pregnancy-related outcomes -including low birth weight and small for gestational age (Eskenazi et al., 1993; Gissler et al., 2009; Jakobsson and Mikoczy, 2009) , prematurity von Ehrenstein et al., 2014) , perinatal mortality , congenital anomalies , and Caesarian section -in blue-collar women as compared with women employed in other industries. Studies also found that bluecollar women were more likely to have multiple sexual partners, HSV-2 infection, and earlier natural menopause (Evans et al., 2003; Luoto, Kaprio, & Uutela, 1994; Yingying, Smith, & Suiming, 2011) .
Two quasi-experimental studies evaluated the effects of parental leave policies and plant closures and fertility outcomes, respectively, among blue-collar women in Austria. These studies found that parental leave reform increased fertility but found minimal effects on fertility up to six years following plant closure (Del Bono et al., 2012; Lalive and Zweimüller, 2009) . Increased knowledge on HIV/AIDS was associated with increased condom use and decreased odds of sex with multiple partners among garment workers in Bangladesh (Sayem, 2010) , and sulfur dioxide was identified as an independent risk factor for early natural menopause among blue-collar women in China .
